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HaBUTAMOHHOTO QOecrieueHs )
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Ha aBTopedepar aucceprallMoHHON paboTsl Kupuenko Auapes BacuiseBuua
«Mojem 1 METOAMKH UHPOPMaLMOHHOTO obecrnieyeH s reonH(pOpPMaIHOHHOM
CHCTEMBI MOMCKA TEXHOTEHHOI0 MycOpa Ha OCHOBE BO3AYLIHOM
BU/IEOCTIEKTPAIbHOH CheMKH», [IPE/ICTaBIICHHON HAa COMCKAHHME YICHOH CTEeIeHH
KaHAKu1aTa TEXHUYECKUX HayK 110 crienuansHocTi 25.00.35 — N'eoundopmartuka

YacTeto TEXHOJOTMH MOHUTOPMHIA M [POTHO3UPOBAHUS  COCTOSIHUS
OKpyXaroleit cpenpl sBaAOTCS reomHdopmaumonHeie cuctemer (I'UC), a
OINepaTHBHOE AMCTAHLUMOHHOE 30HAUpoBaHue 3emiun (/I33) Ha ocHOBe BO3/YLIHOM
CBHEMKH - OJIHUM M3 OCHOBHBIX KOMIIOHEHTOB MX MH(OPMaLMOHHOr0 obecrieyeHus.
Takass cbeMKa IIMPOKO MCIOJb3YeTCss Ha BO3AYIIHBIX IMHJIOTHPYEMBIX U
OecruIOTHBIX JleTaTelbHBIX arnnaparax, B TOM YHCJIE JJsi ONEpPaTUBHOIO
Npeaynpek/JeHusi 4Ype3BbYaHHBIX CHTYalMH M3-3a BO3MOXHBIX 3arpA3HEHMMH
MECTHOCTH OIACHBIMH TEXHOI€HHBIMH OTXO/JaMH, K KOTOPbIM OTHOCSATCS, B TOM
yycie, 0OJIOMKH OT/Je/sieMbIX 4YacTell pakeT-HOCUTesei, oOpasyrolmmecs B XOJe
npoBejieHus 3amyckoB. JlaHHOe 0GCTOSTENBCTBO TpeOyeT OnepaTHBHOIO IOMCKa
TEXHOTEHHOI0 MyCcOpa U JIMKBUIALUH 3arpsi3HEHU.

C ydeTtom TOTO, 4TO pa3dpoc 00JIOMKOB, KaK IPaBUIIO, PACIIPOCTPAHAETCS Ha
3HAYMTEJIbHYIO TEPPHUTOPHIO, a pa3Mepbl (GparMeHTOB Maibl, UX OOHapyXeHHe
MeTOZlaMH  BO3JYIIHOM  ONTUKO-3JeKTpoHHOH cbeMkH (ODC) craHOBHTCS
3HAUYMTEILHOR ImpobsieMoil. Drta mnpobnema cBsi3aHAa C HU3KOH 3aMETHOCTHIO
HUCKOMBIX OOBEKTOB Ha (hOHE peajbHOM CTENHOM, JECHCTOM W HHOI/a YacTUYHO
ypOaHM3MpOBaHHOH MecTHOCTH. B wurore mx BbiBieHue ¢ nomompio OOC
COMPSIKEHO ¢ OOJBIIMMHU BPEeMEHHBIMH B (PUHAHCOBBIMH 3aTpaTaMH.

[Tossnuenune 3¢ dexruHocTH HHGOopMaHoHHoro obecneyenus 'MC noucka
TEeXHOIeHHOr0 Mycopa BO3MOXKHO IIyTeM MpUMEeHEeHHsI CpPaBHUTEIbHO HOBBIX
cpencts runepcrektpanbHoit chemku (I'C). Mx sBHOE HpPEeHMMYIIECTBO [EPEN




anmnaparypoit OOC B HacrosIiee Bpems /10 KOHIa He 000ocHOBaHO. Bmecre ¢ Tem,
nanneie  J[33, mnomydeHHble ¢ nomompro cucremM ['C, obecneuuMBaroT
aBTOMaTU3UPOBAHHOE pAaCllO3HABAaHUE 3JIEMEHTOB 3€MHOHW ITOBEPXHOCTH ITyTEM
CPaBHEHHsl CIEKTPAIBHBIX XapaKTePUCTHUK IPOCTPAHCTBEHHO pa3peliaeMbIX
2JIEMEHTOB 3€MHOW I1OBEPXHOCTU C 3aBeJIOMO BO3MOXXHBIM Ha0OpPOM OMOPHBIX
CIIeKTPaJIbHBIX KPUBBIX.

B CcOOTBETCTBUM C BBIIIEH3I0KEHHBIM, MpEACTaBIEHHAs JIMCCepPTALlMOHHAS
paGota, mocesiieHHas pa3paboTke Mozesied W MeTOAMK HHGOPMALMOHHOTO
obecrieuenuss [MC noucka TEXHOreHHOro Mycopa Ha OCHOBE IPHMEHEHHUs
Bo3aymHOM ['C, siBisieTcs aKTyaJibHOHMH.

Ieabio uccienoBaHuil B AMCCEPTALMOHHON paboTe SBJISETCS MOBBIILICHUE
spdextuBHOCTH HHGPOpMauonHoro obecneuenuss [MC momcka TeXHOreHHOTO
Mycopa IyTeM npuMeHeHust 1 00paboTku JaHHbIX Bo3ayrHOM I'C.

Jluccepranusi COCTOMT W3 BBEACHMS, IATH I7aB U 3akirodeHus. OCHOBHbBIE
pe3yabTaThl paboThl c(OPMYIHPOBAHEI B BU/I€ BBIBOJIOB.

Bo BBeaenmm oTpakeHa oO0IIas XapakTepucTHKa paboTbl, 0OOCHOBaHA
aKTyallbHOCTh TEMBI HCCJIe/IOBaHus, chOpMyIMPOBaHbl L€ U pelIaeMble 3aJauH,
OCHOBHBI€ TMOJIOJKEHHS, BRIHOCUMbIE Ha 3alIUTy, Hay4YHasi HOBU3HA, TEOpETUYECKast
LEHHOCTh M IIPaKTHYeCKas 3HAaYUMOCTb ITOJY4eHHBIX pe3yJIbTaTOB.

B nmepBoii riaBe MNPHUBOAUTCS aHallU3 BO3MOXKHOCTH MPHMEHEHUS
BosaymHoM I'C s nadopmaunonnoro obecnedenus I'MC noucka TeXHOreHHOrO
Mycopa.

PaccMoTpeHbl  OCOOEHHOCTH TOCTPOEHHMS — anmnapatypsl #  NpobiieMsl
o6paboTku ganubix ['C.

PaccmatpuBaercss npumeHenue atmochepnoit mojenu MODTRAN s
ydera BIWsSHMS armocdepsl KaK OCHOBHOro (akTopa, BIHMSIOIIETO0 Ha
(hopMHpOBaHKE CIIEKTPAIbHBIX HIeHTHOUUHPYIOIHX cBOMCTB JaHHbIX ['C.

Bo BTOpOii riaBe paccMaTpUBaeTCs METOAMKA MEepBUYHOM 00paboTKH
nauueix I'C. JlanHas MeTOAMKa OCHOBaHa Ha pa3paboTaHHBIX aBTOPOM METOAMKAX
paaroMeTpHIeCKOH KaTHOpPOBKHM Ha OCHOBE OLEHKH CIIEKTPAIBLHOTO pa3peleHus u
aTMoc(epHON KOPPEeKIUH JaHHBIX.

Meroauka KaJluOpPOBKM OCHOBaHA Ha MUCMOJIL30BaHUU aTMOC(HEPHOM MOJETH
MODTRAN # 103BOJisieT CKOPPEKTUPOBATH CIIEKTPalbHbIE KPHMBBIE alImaparypbl
I'C ¢ Tounocteio okxono 5-10%. IlokasaHo, 4TO €€ YCHCIIHOE NPHUMEHEHHE
BO3MOXKHO TMIPH JOCTAaTOYHO TOYHOM 3HAHWM CIIEKTPANbHOIO PpaspelieHus
armmapatypsl ['C.

MerTouKa OLEHKM CIIEKTpaJbHOro paspeiieHus armapatypsl I'C ocHoBana
Ha CpaBHEHHM pe3yJIbTATOB TECTOBOM CBhEMKHM y4acTka Heba C pacCUMTaHHBIMHU
MOJIEJIBHBIMUA  JIaHHBIMM. MeToAMKa OLEHKH CHEKTPallbHOro  paspelieHus
anpo6upoBaHa Ha TPeX Pa3sHOBUIHOCTAX [PUOOPOB — JBYX BHJCOCIEKTPOMETpAX
paspaborki HIIL] «PeareHt» ¥ CEpUIHOrO MMIIOPTHOIO CHEKTPOpaanoMeTpa
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FieldSpec, xapakTepuCTHKM KOTOPBIX M3BECTHBI U 3a/aHbl NACIIOPTHBIMU JTAHHBIMH.

B Tperneii riaBe paccMaTpUBaKOTCS MOJICIH M METOJIMKH Mpe/IBAPUTEIBHOM
o0padorku ganHbIX ['C, BKIIIOYas METOAUKY KOMIIEHCALMU LIYMOBBIX HCKaXKEHUHN 1
METOJIMKY KOMOMHHMPOBAHHOM I'€OMETPHUYECKOW KOPPEKLMHU U T'eOKOMpPOBAHMUS
JIAHHBIX.

IlpakTHka nokasana, 4yto JIsi MHOrux npubopos I'C mMoker ObITh BechMa
3HaYMMBIM YPOBEHb PEryJSIPHBIX TOJNOCOBBIX HckaxeHW 10 20% mone3Horo
curHaza. Jlns OLEHKM INYMOBBIX MCKaKe€HHMH pa3paboTaHa METOJMKa Ha OCHOBE
IMITHPHKO-MaTeMaTHIECKOH MojenH (opMUpoBaHUs curHaaoB B anmapatype 1'C,
KOTOpasi 3aTeM HMCIIONb3yeTcs B rnase 4 npu pa3padoTKe UMHUTAIMOHHON MOJEeIH
(YHKILMOHUPOBAHUS CUCTEMBI.

[IpennokeHHas aBTOPOM MeTOJMKAa KOMOMHHMPOBAaHHOH TIeOMEeTpHYECKOMH
KOppeKLMH | reokoaupoBanusi AaHHeIX ['C 1103BONSIET TMOBBICUTH TOYHOCTH
KoopauHaTHOM mpuBs3kA 10 15-20%, HO 4YTO OONiee CYIIECTBEHHO - MOBBILIAET
BU3yalTbHYI0  JemMpHpyeMOCTh  JaHHBIX  Onarojaps  JeMI(pHUPOBaHMIO
BBICOKOYACTOTHBIX N'€OMETPUYECKUX UCKaXKeHHI 00pa3oB 00bEeKTOB.

B uderBepTOli ri1aBe paccMaTpUBAETCs METOJMKA TeMaTH4ecKoi 00paboTku
nanuplx ['C  ma oOCHOBE HMMHUTALMOHHOH MOJEIH TeOMH(OPMALMOHHOIO
rnpejcTaBleHus: 00bEKTOB MOKCKA, rpolecca GOpMUPOBaHUS U 0OOPaOOTKH JaHHbIX.
[IpemyioskeHHas aBTOPOM HMMHUTALMOHHAs MOAENb pa3paboTaHa Ui arnpHOPHOMH
OLIEHKH pelIeHHs 3a/1a4 MOMCKa TEXHOTEHHOT'0 Mycopa B KOHKPETHBIX YCJIOBHSX.

Armnpobaiuss MeToAMKH TeMarudecko oOpaborku jganHeix ['C  Ha
pesyjibTataXx pealbHOr0 JIKCIEpPUMEHTa II0Ka3aja BBICOKYIO BEPOSATHOCTH
pacnosnaBanust (0,75 1o COBOKYNMHOCTH OOHApyXeHHBIX OOBEKTOB) M HH3KHUi
YPOBEHb JIOKHBIX TPEBOT.

B nsTtoi riaBe IpuBejieHa METOJMKA CHCTEMHOIO  OLEHHBaHHSA
3¢ dexTUBHOCTH onepaTuBHOro HHpopmanuonHoro obecrnevyenus I'MC mnowucka
TEXHOTEHHOr0 MycOpa, M IpUBEJEHbl MPAKTHYECKHUE PpPEeKOMEeHJalUd I10
nocrpoeHuio uHpopmannornHoro obecnedenusi [ MC noucka TexHOreHHOro Mycopa
¢ mpuMeHeHreM Bo3xyuHo# ['C.

IToka3aHo, YTO KOHEYHas NPOM3BOAMTENLHOCTH MCIIOIL30BAHUS CHCTEMbI
MOMCKa HAa OCHOBe Mcnosb3oBaHus ['C B paccMaTpMBaeMOM BapuaHTE pacyera B
cpe/HeM B 5 pa3 BIlIe 110 cpaBHeHHIO ¢ npumenenuem ODC.

B 3aKJII09€HHH [TePeYUCIIeHbl OCHOBHBIE Pe3y/IbTaThl HCCIIe/I0BaHMIA:

[TocraBieHHas Leb AUCCEPTAHOHHON paboThl B LIEJIOM IOCTHIHYTA.

OcHOBHbIE pe3yJbTaThl JHCCEPTAllMOHHOIO HCCIIEIOBaHMs, HUMEIoIIHe
HAYYHYI0 HOBH3HY, 3aKJH0YAIOTCS B CJIe/IyOIIEeM:

paspaboTana HOBasi MOJEIb U METOIMKA OLEHKH CIIEKTPAILHOIO Pa3peIlCHH
armapatrypsl ['C 1o pe3ynbTaTtaM TeCTOBOW CBEMKH, peanusyeMas IyTeM
QHAJIMTHYECKOTO CPaBHEHUS MOJIyUYeHHBIX JaHHBIX C COBOKYITHOCTBIO pacueToB Ha
ocHose armocteproii mojient MODTRAN. Ha ux ocHOBe peain3oBaHa METO/IHKA
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pajiuoOMeTpUIeCcKOn KaJIMOpOBKH, obecrieurBaroas KaueCTBEHHOE
(pyskumonuposanue cpencrsa I'C B peanbHbIX yCIOBUSIX IKCIUTyaTALMH;

JopaboTaHa [0 TNPAKTUYECKOTrO0 MPUMEHEHHsT MOJENb U METOAMKa
arMoc(epHoil Koppekiuu pe3ynsTatoB ['C ¢  HCHONB30BaHUMEM HA3eMHBIX
3TaJOHOB;

alanTUPOBaHbl U OOOCHOBaHBI MOJIENTb U METOJIMKA KOPPEKIUH CIy4YaiHbIX
LIYMOB M IeMII(pUpOBaHHs MOTOCOBBIX HCKaKeHui nanHbix ['C;

paspaboTaHa HOBasi MOJIENIb U METO/IUKAa KOMOMHUPOBAHHON reOMeTpUUECKO
koppekuuu aanubix ['C;

paspaboraHa HOBas MMWUTALMOHHAsT MOJENb  TreoUH(POPMAUOHHOTO
rnpejcTaBleHuss 00BEKTOB MOUCKa, Iporecca GOPMHUPOBaHUS H 0OPabOTKH JaHHBIX
['C nist mpou3BOJIBHBIX YCIOBHI HaOIIOACHHA;

pa3paboTaHsI npaKTHYecKue peKOMEeHJalun 1o MOCTPOEHHIO
uHpopmanmornHoro obecrnevenuss [MC moumcka TeXHOreHHOro mycopa ¢
npuMeHeHueM Bo3aymHou ['C.

K 3ameyaHusiM 110 JUCCEPTALMH MOXKHO OTHECTH CIEAYIOLIEe:

|. Tlpn M3M0KEHUM METOJIUKH MpeaBapuTesbHOM o06paborku manHbX ['C
HEeJOCTAaTOYHO BHUMAaHHUs YJE/IEHO MeTOo[aM, MO3BOJISIONUM COKPAaTHTL BpeMms
nocrneayrolleit temarudeckoi o6pabotku mgaHHbIX ['C M yaydmiMTh KayecTBO ee
pesynbrara. K TakumM MeTozaM MOMKHO OTHECTH HMCKIIOUeHHe HX 00paboTku
«IJIOXUX» WM HEMH(POPMAaTUBHbBIX KaHAJIOB.

JlauHble METOJBI IO3BOJSIIOT OLEHHUTh Ka4ecTBO KaXIOro KaHana
AQHAIM3UPYEMOIO M300paXkeHWsi Ha MpPeJMET YPOBHsA IIyMa, HOIJIOLIEHUS W
paccesiHUsl CUTHAlIa aTMOC(epoii 1 MapKUPOBATh (IUIOXHE)» KaHaJlbl.

MHorue u3 KaHAlOB, MPEJCTABICHHBIX HAa aHAIU3HPYEMOM H300pakeHHH,
MOI'yT He COJepKaTh IMONIe3HOH WHpopMalH 00 HHTEpecyromMx 00beKTax MM
MarepHajiax. Takue KaHalbl TakXKe J0JKHBI ObITh HCKIIOYEHBI U3 00paboTKH.

2. Jlns peanu3alMd PACYETHBIX OLEHOK BEPOATHOCTEH  pelleHMs
TeMaTHYeCKHX 3aZad Ha OCHOBe 0a3bl JaHHBIX OSTAJOHHBIX CIEKTPaIbHBIX
XapakTepUCTHK TOBEPXHOCTEH OOBEKTOB aBTOPOM HCIOJIB3YHOTCS HECKOJIBKO
«yHHBEPCAIBHBIX» aJTOPUTMOB CIEKTpajabHOro cpaBHenus: Tepebuxka, Kynnbaka
(«pa3HOCTHO-BEKTOPHAs ), CyONMKCENBHOrO THIIA, KOPPEJSIMOHHBIN.

OnHako He  pacCMaTPUBAIOTCS  CHELMAIW3UPOBAHHBIE  AJTOPUTMBI,
paspaboTaHHble K HAcTOAINEMY BPEMEHH, MO3BOJIAIOIIUE [OBBICHTH KaueCTBO
onpesenienus 1o qaHHbIM I'C MCKYCCTBEHHBIX OOBEKTOB Ha (POHE eCTeCTBEHHOH
cpensl. K Takum anroputMaM MOKHO oTHecTH airoputMsl OSP u «ompezenenue
aHOMAJTHI».

Anroputm OSP (Orthogonal Subspace Projection) peayuupyer pasmMepHOCTb
['C-jaHHBIX, TIOJABISS CIEKTPhl MaTepuaioB (oHa M YCHIIMBAs LEICBOH CIIEKTP.
DTOT METOA MNpEAINOoJaraer, 4To MarepHal MeJeBOro CreKTpa MOXeT ObITh
MpeJcTaBieH B OYeHb HU3KHX KOHIEHTpauusx. J[aHHBIH aNropuT™M XOpOLI U TeM,
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4TO MPH €ro HCIOJIL30BAHMM YacTO HET HEeOOXOAUMOCTH KOPPEKTHPOBAThH
3alHCaHHbIE CEHCOPOM SIPKOCTH B 3HA4YEHHUs SIPKOCTH 3€MHBIX 00BEKTOB, ITOCKOJIBKY
aJI"OPUTM MOXKET OIEPHUPOBATh C HEKOPPEKTUPYEMBIMU 3HAYEHUSIMU SPKOCTH. DTO
nenaeT HeoOs3aTeIbHOM aTMOCHEPHYIO KOPPEKIIHIO.

ANTOPUTM  «OMpeJesieHHe  aHOMAIWi»  WAEHTUOULUpYEeT  Y4acTKu
U300paKeHHsi, KOTOPbIE MOTYT COJIEP/KATh MaTepuasbl C aHOMAIbHBIMHU CIIEKTPAMH.
ITonp30BaTeNlb MOMY4YaeT OTBET HA BOINPOC: €CTh JU YTO-HUOYAL HeoOBbIYHOE B
aHanusupyemoil cueHe? B ocHoBe anroputMa «onpenelieHUe aHOMAIMA» JIEKUT
anropurm OSP.

Yka3aHHble 3aMeYaHUsi He CHIDKAIOT OOLIe# I1OJOXHUTEIbHON OLEHKH
JIACCEPTALMU U TIOJIyYEHHBIX B Hel pe3ylIbTaToB.

B wuwesom, cyas mno asropedepaty, auccepranHonsas pabora
Kupuenxo A.B. sBiasercss 3aKOHYeHHOH HAYYHO-KBAJH(HKAIHOHHOI
paboTol, coaep:kaleli HOBOe pelleHHe AaKTyaJbHOH Hay4YHOH 3aaad4m,
uMelomeidl 3Ha4YeHHe I KOHKYPEHTOCNOCOOHOro pa3sBHTHS CTpPaHbl, a ee
aBTOP 3aCJY;KHBAET NMPHCYKICHHSA Y4eHOH CTeNeHH KaHJAHJAATa TeXHHYeCKHX
Hayk no cnenuaabHocTH 25.00.35 — «I'eoundopmarnkay.

Jly6enckoB Cepreit Onerosuy

HavanpHuUK OT/e/1a Hay4YHO-HCCIE0BaTEIbCKOI0 IIEHTPa
(TOTOre01e3U4ECKOro U HaBUIallMOHHOTO o0ecreYeHus)

OI'BY «27 lleHTpanbHBIM HAYIHO-UCCIEI0BATENbCKAN HHCTUTY T
Munucrepcra o0opons! Poccuiickoi ®enepanuu

107014, r. Mocksa, yi. Py6uoscko-/IBopuosas, 1. 6

8 (499) 268-19-53, 8 (499) 269-53-44 ((pakc)

s, Jy6enckoB Cepre#t OuneroBud, 1ai0 COIJIaCHE€ Ha BKIIIOUYEHHE CBOMX
[epCOHAIBHBIX JaHHBIX B JOKYMEHTHI, CBS3aHHBIE C pabOTOH IHMCCEPTAlMOHHOIO
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